Induction of rat E and chicken A-I apolipoproteins and mRNAs during optic nerve degeneration.
Apolipoprotein synthesis was measured in control optic nerves and optic nerves undergoing Wallerian degeneration. After short term organ culture with radiolabeled amino acid, optic nerve extracts were reacted with antiserum to rat or chicken apolipoproteins. Immunoprecipitates were analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. In the degenerating rat optic nerve, apo-E synthesis increased from 0.30 to 0.90% of newly synthesized protein and from 0.45 to 1.4% of secreted protein. A DNA-excess solution hybridization assay was constructed to measure the absolute amount of apo-E mRNA in control and degenerating optic nerves. Paralleling the increase in apo-E protein synthesis, the absolute amount of apo-E mRNA was elevated 3- to 4-fold after enucleation. Similar to rat apo-E, apo-A-I synthesis was increased in degenerating chicken optic nerve. Chicken apo-A-I represented 0.65 and 3.5% of newly synthesized protein from control and enucleated optic nerves, respectively. Apo-A-I increased from 0.85 to 5.5% of secreted protein following enucleation. Using in vitro translation to quantitate relative amounts of chicken apo-A-I mRNA, enucleated optic nerve apo-A-I mRNA content was increased 5-fold. These results suggest that local apolipoprotein synthesis may be involved in the mobilization of myelin cholesterol which occurs during Wallerian degeneration. The similar response of the rat and chicken to increase optic nerve apolipoprotein synthesis during degeneration supports the idea that avian peripheral apo-A-I and mammalian peripheral apo-E may be performing functions common to both classes of animals.